A general fluorescence-based coupled assay for S-adenosylmethionine-dependent methyltransferases.
We have developed a simple and sensitive fluorescence-based two-step coupled enzyme assay to report the activity of S-adenosylmethionine-dependent methyltransferases. This assay relies on a fluorescein-cystamine-methyl red (FL-S-S-MR) reporter molecule that can be activated by thiols. In the absence of thiols, fluorescence from the reporter is quenched through fluorescence resonance energy transfer between the two chromophores. In this report, we use catechol-O-methyltransferase with the addition of S-adenosylhomocysteine hydrolase to produce the thiol homocysteine. The presence of homocysteine leads to disulfide bond cleavage in the cystamine tether and fluorescence dequenching as the uncoupled chromophores are diluted into the surrounding media. The sensitivity and specificity of FL-S-S-MR to thiols enabled detection of <or=1 microM concentrations of homocysteine, suggesting that this assay is sensitive enough to detect biologically relevant amounts of homocysteine. We believe that this fluorescence reporter approach may be generalizable to all enzymatic or chemical assays that produce thiols.